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BuiBiSiS^iSmiSiUS^SCJ. mflBi^MmiSmi^OfS^} 

m^m 7 ] m^m 1 iBigo^»i*»«[HifE§<7>^.^s^ 

[ if 8 ] tmm 1 f Btgo^^ttftsmsgcDiSii^ 

-5 i wt- ^ct t^^ ^mwmmm^(DU.m 
mm. 

t mm-r ^ct ^i^Wi <t -r ^^mimm]Bi^(D^mjj 
1 1 ] mj}i^m 9 iaigcD¥2S<*si^iiis8cDi*-K 

So 
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[0 00 1 ] 
[0002] 

[fif^cog^^B] ^B. cMosmmmim^ mi^^fc^m 

[0004] iSBsrii. mmwmmM9&(DW}i'fmmo:>M 
[0005] uM<D^^:^mMmrs(ow\m^mx^^t. mis 

[ 0 0 0 6 ] . mMM^'<:^(DMm^m'^^Wi^(om 

30 /cCC><b¥»JKLri^/Co 
[000 7 ] 

[^W:0^^^UJ:^<b-r'5^S] Lf)^Ltj:'f)^h. C(DJ: 

[ 0 0 0 8 ] ^/c. u^o:>j^:^Mfmm<Dm^y7mx 

[0009 ] tfc. 'iit^<D^^:^mMMmcom^-fiiix 
50 {t. V-i \'Xt)^(OXt}m(fC±nE(D^^rj:mmf)mf:>^ 



(4) 

5 

[0010] tfc. 'iit^(D^^y^mmmm<D'm^ijmr: 
[0 0 1 1 ] ~:;7. '^mmmm<. t^x h^^*^?-><z) 

^;&^§^^d:W^^:^i4<i:b-C. l^±mmMiM (quiescen 10 
t power supply current) T'^^ < I ooq^^ h^) 

:7*p -fe;^ tc*5C:r ^ ^ - ^cDM^^^Sr^^Uir ^ c i 
X^tj:\,^^ 20 
[00 12] i/c. I poaT-X hiStcft^D^r-X hiSi 

X hS^C-OC^-Cti. ^^{i. M.Sachdev^P.Jamssen.and 
V. Zieren. ''Defect Detection with Transient Cur re 
nt Testing and its Potential for Deep Sub-micron I 
Cs. " Proceedings of IEEE International Test Confer 
ence. pp. 204-213. 1998CCtSiS$ C^^o Sachdev6 

[0013] tfc. i&nx^t. ^mi^mmMm<Dmmm. 
<D\^±(^cm\ imm^^:^(Dmim^iKLm<^ixi.>^. l 

y'<D-^Xfit±Sl^^y^^'Yl^X^^<k^Kb. 

(omWc^^xy »; y y'y p y'<D\^^i:m:km^lti't 

ct^^x^i>i:^tj:mi^r^ctf)^mmitixi.^^ 

i)^. ccom-^t/Cict. y u yy a y'(D[H^^B^mir 

[0014] tfc. i&mxi^t. mmi^mmmsoymmm 
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mm^^iT6^^mM.m^<::^<OWLi>i^i^LXi.^^fc^. y< 

::<mimm^'mmr^tcisbi^mmf^^mLXK^i>. ceo 
tcii>. &^x{t. m.m:::iy^h(Dmx^^mmttx^xi.^ 

[0015] ee-^r. ^mimmM^<D^^:^mmmm^ 

fscD-aimmm^n < . ^x h ^ - i^^f^^^^mt^^m 
y^m^mm^tixi^^tc. 

[0016] w^^t. &^x\t. m^^-y'>x^^j& 
tn^*-y'>xm^^?^M^UKi-^'^^^o m^^-y'> 

c\ c<Dxm^mcxc:<diiMrj:b>^j\^mi&t^mti 
^tc. Wim:^-y^:^xmt\t. 3>^^h^scc 

K^A^<^^'oxi.^^tcK^. in^^m^^ofcmmm(^c^ 

m^m(mcm'^:^-y':yxm^mm:^-y'>xm 

mtn^^-y'i^xmt. ^mcmn^mm.^mm^^±^ 

-:>mmm:b<o^^mwmmmmmm:^^r ^±xmm 
-y'>xm'^m.tK^:t-y'>xm^n^m(fC^m'r^c 
[0017] :$imM<Dmmfit. '^mw\m^'m<. mmc 

[0018] 

mMimm^'^y^f)^ismt^ tixi^^^sm^cmnE^wi^mm 

[0 0 1 9 ] ^fc. ±i^a)^mi^^M^<Dmkmm:^c 
mo:>-m.B(Dm^mML. mnmmi^m^m\ct. luiafis 

[ 0 0 2 0 ] ^/c. jinEcommi^mmm^<Dm^mm:ic 



(5) 
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[0 02 1] tfc. ±ME(Dmmi^mmM^mu.mmm(^c 

[0 022] ^ /c. ±tECD*^i*SfiiaS§<Z)i*i^Jgg^ 

[ 0 0 2 3 ] ^ /c. ±n^(D^mwmmmm(DMmmmt>^ 

[0024] tfc. ±^i(Dmmi^mmm^§(Dmmmm:(ic 

[0 025] tfc. ±nEO)^mwmmm^i(oiAm^m(^c 

[0 026] tfc. iiaaww. ^mimmmimw^ 
s&^c A* L . Hu ia^SlSil/^*:^?:^^rgtt^ k 3 nr ^ ^ lately 
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[0027] tfc. AiM(D^i^mmmm<Dmmy^m(fC 

X * ti Sri W^cMig^a^^Sfe<^2S ff$<D4ici: 0 

[0 02 8] ^tc. ^iECD^mt^mmmmom^ymf^c 
[002 9 ] ^fc. ±iacD^tt:^[Hls§o^:^fficc 

[ 0 0 3 0 ] */c. ±nE(D^i^mmMm<o^yjm^c 
Lin 

[0 03 1 ] ^/c. ±ia(z>*2Sfl^«StiisSc7>^:^scc 

[ 0 0 3 2 ] S/c. ±ia(D^^ft:^[ilSS(Dl«i^:;?^^C 

[ 0 0 3 3 ] ^/c. ±iBcD*3i*«siHiss<7)^:^ffitc 
:fot^r. m)iaat«^«g^iihLCD«^9^fii^^ gyia*S^i|/>*x 

SfilWi:^^ I ^iS^^c . lffiaMi«li?>' ^* x Cca4^^cC 
>i^ffiXt JfeiattcD ^ - :7* >^^Rl7:i5^ 0 r c ^ ^ i WK-r 

/ ^-x 7&5r£tt^ b 3 nr 0 > 5 pscc H(ria^<*SlffilHl8SK:«*& 



[0 03 5] ^/c. ±te@W^i. *^»«fflt5I5&(7?tei5? 
[0036] 

[0 037] ^T, ^mwmmmm(^cm<mi.>htii>c 

BIT'^'E.o HI (a) tc*JC^T. ^tiA:^mEVi„;S: 

-So 01 (c) -r>^<-^oA;^tc35:T7&^0ji^^^ 

^C^mcD^nWM.^^L'r:^^ . mi (d) ti. 
[0 038] 01 (a) CC^-Ti^^C. -('>/S-^r^CD 

A:^3t>^. "1" *^e> "0" ccji^-r^^. -<>/^'--^?cD 
mti\^ "0" "1" ccs^T^o c<Dm. Kt^ms. 

V,^f>^. n -MOS h^>v>>^^CDO^C>fiimiEJ:0iiS 
<. p-MOS h^>i/:^^cDb^c^fii^jEJ:0®l^^ 
raCCfc'l^Tti. n -MOS h'^>>^X^i p -MOS h 

HI (c) {C^-Tcfc^CC. ^aiv„o7^>^^^^>K^ 



0, 
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* [0 03 9] cn<b[5imc:. ^>^^-^<Dmt}\t "0" 

"I" icm^T^. cticcj:o, 01(c) cc^-r 

[0040] CCDct^^C. CMOS^f >^^'-3?c??A;^CC 

ihtsmMM^^ I oD^i. Siim^ I ^t^mmm ictmu 

tU^. fifoT. CCDJt^CCt^. HI (b) CC^-r^^ 
tcA^i^cCil^mi^E I oD^O^lSns C <h <h :^cC5o 
10 [0 04 1 ]— P^. >(>^^-^<DKht^ ''0*" -fy^h 
"l"CcS^br. Y>>'^'-^<Dt^;b?&^ " 1" 
"0" tCjg^T-Sti^^tJ. 0 1 (d) CC7f^-rJ:^CC. 

[0 04 2]fieor. co^ii-^tcti. ^>>''H*-^«:Sfcn 
(b) K:^TJ:^^^ha?^^iaMmS£loD305rjSne<. 

[004 3] ^xtc. cMos^f 
20 ic-^i^r, 02 ^ffli^rtftgg-r^o 02ti. cmos^ 

2 (a) >r ^cDe^#i4<hm2Si^;^2S?fJ^^ 
Lr*5 0. 02 (b) ia^u/ciismsSEjrvgie^^ 

[0044] 02 (a) tc^-r<J:^^. CMOSH^>^^^ 

[0 04 5] H^l>'^vl/:;<-cia^t(^nfc02 (b) (dmi^ 
mmic(Dm.m\t. 

[0046] 



V 



V 

~^ ^'twp 



(1) 



' DD 



[0 04 7] vmji'r^ctf)^T^i>. 

[0 04 8] rj:io. S; (1 ) cc*jii-c. 1 5,.xtiY>>'^' 

*c^fiims-c^)0. t j3:A:^fi-^cDAz:fei;{;5os^0$ 



50 



[oo49]fBu. L^L>mm&v..At. mtm^m 

[0 05 0] 3^cC*s. ^ ( 1 ) \tCMOS^l^J<-^(Om 

-^oDjsiK^-c^-s:^. CMOS >r >>'^-^«ii-(Difeay 



(7) 

n 

[0 05 n 02 (b) ^^h^t>6J^^(fC. mmtr-b 

[005 2 ] — ^ay- h ifC{tjmmrs'^^$>^tc 
'-h(DmtiM^<o^'^ ^i^^j^^io'TMcmK c<Dm 

[0 05 3] L^^Lrj:i^^h. _Lia<D<fc ^ ^SB^tt^^/tS 
[0054] Ctitc*fL. ifiB#-C{i. ^^<*^a[il8§<:0 

[0055 ] >A-^d?cDa;f3^-^^tcistiiit^^sm 

[0056 ] :xcc. m.m(D^my- h ^mi^xmmwm 
(c) ^^tmmmm<D^m'y ^ y^ci^tii^t^mm 

[0 0 5 7 ] 03 (a) CC^~r<fc^^C. CMOS -O^'^' 
-d^Gl. G2. G3. G4lit—'-:><DmMyoo^^^^^ 
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or. il?g^#.^rS I ontJ. US (c) Cc^rJ:0;^j:^ 
[0 05 8] 03 <b) R?>'0 3 <c) ^C^-Tcfc^^C, 

[ 0 0 5 9 ] . iiig-^^S^Sao^fficDS^f - ^ 

[00 6 0] ^c:b\ &mMmMmmi<DM^<DiL^T^^ 

[006 2 ] ^Xtc. >'^*xil5^S^K(col^TS^'r^o 

[006 3 ] c crii. mmi^mmmmc 2 rxor:^ h 

..^u. ^^p^p±(Dmmy-bG,. g,. G,<DAti 
[006 4] ^fi^mg.. e.oimmm<D 

XPicDS^Sy-- HGi, G:, G.<Dy-hilJi 
[006 5 ] 

tzdi^rt-Xi^i (2) 

[006 6] r^sn^o 

[0 0 6 7 ] ^^•XP(D>'^•::^®5^B#P^t,.U. hjl^ 



(8) 



13 



[0068] 



(3) 



[0 06 9] r^sn^c 

[0 07 0] tc6^K m^^(D^mtmmM9§T^t. m 

[0 07 1 ] 
[^4] 

'^=W-^^M 1 ^ I- ^ « - (4) 

[0 07 2] r^sn^o 

[007 3] /^•XPtcteCirSS:/KcC:^--::'*>^Ri•^ffiC^ 

[0 07 4] ^br. ^s;;^ii5£B#Pflt„.t^. ¥-VmM 
[0075] 



[^5] 



(5) 



10 



20 



30 



[0 07 6 ] r^^n^o 

[0 077 ] ;^^c. li^mm^^c^^mmmumn^ 

[0 07 8 ] ^4 (a) CCn^-r<£^^C, ^SiSS^USS (C 
UT. Circuit Under Test) 2 r^^Y^^^-l^ 

[ 0 0 7 9 ] ^ 4 ( a ) CC^L/cM^.ilIiISS5()^iE^^tt 40 
[0 080]iieor. ^^xpco^^•xS5^8#P91 t.d^i. ft 

1 g i g /I. 



[0 09 2] r^^nSo 

[0 0 9 3 ] ^^;^P,. P,. P„ic46H:f^>'>->;jl5i 
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t. 

[008 1] 

[0 08 2] (D^n^^mtc^tjii^timjifbtjiiK 
[0 08 3] -ebr. (6) ^m^-r^t. 

[0084] 

mi] 

tpd < TcLK-TsKW-Tsu^T'^ "' (7) 

[008 5] trj:^^ 

[0 08 6] BP^. ^^>^P<D^^:^mMnfSioAt. 

[008 7 ] ^<7.mmnrst.,-^^T' j:^:K^i^m^(fC 

[008 8] fip-^. >'^*:;<iiSiB#Pat,.7&5gE^B#raT' <fc 
f5-^(,ijf^Ccti. >'^•;;^p^^:>'^•>;il^ffi^:0^aDrl^^t 
C=*^Ci*^r'^'5>c i^cCfc. C<Di#^. T' fit. i¥^«rtfe 

[008 9] :^mmBm(^cj:^^m{$mmM^(omm^ 

[009 0] m^^t. 04 ic^-ra^^iiissic 2 oor- 
p,. p „^mmtr^>m^^^^^. com 

Pa. P., P„cc46a^rfe-:>cb4>ii< x-r •:.^>i^ 

[0 09 1 ] 
[|S[8] 



1 



(8) 



[0094] fi^or . ^^:^mm^?S<DM:km t 

50 od.-ax^^. 
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[009 5] 

^pd,max'= W- to (9) 

[0096] vm^ri^. 

[0097] —If. mm^^<Dmi&mmmi&<Dm}o:>^^ 
[oo98]«for. m&mmmmo:>mi(D^^)\^MUi 

[0 099] 
[^10] 
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[0100] 'c^?n€>o 

[0101] ±^^1./^^^^^ SM^as^r^coigf^cDS 
[0 1 0 2 ] or. ®^gm^KmSfecD^gJf5cD^^v^xl^it 

[0103] 

* [i^in 



(1 1) 



[0104] vm^ti^. 

[0105] M&Mnni^o:>mJ^(D^^)\^Mi t it 

[0106] 
[^12] 

r < ^ rpd;«ax • * (1 2) 

[0 107] <D<J:^^j:M^<b/j:^. 

[0 108] CCDJt^. iiSiKSFPat ...... 

[0 109] CCDct^^C, 7>JI/Xllist p.7!)5, fP^pJtg^cC 

>: X (D I > ti i c 4> ^ >^ ii^s ffi Pi O r c ^ i^c c ^ i u ^ 
[0110] ^ur. 

[0111] 

[8&1 3] 



t^>r 



(1 3) 



[0112] <hU5M{^:*^/5^3zO, 

[0 113] COcfc^tc. :$^«$^tc:J:n(i. ilJgM 

[0 1 1 4 ] $/c. :^mmBmcxti{:£. Mmmmm^u 



[0116] *^ffefl5.®^cJ:^aiilttPf<D^il:&ffioS 

[0117] mm,^'^y^(DMumT&t ^mwmm 

h-:><mmi)K m^\mm.m^..,....<D± i o%r'*>s 
m<iit,,.typO± 1 09^c7)ffiHrtfe»o^, cmth 

[0 118] m^\t. ftMffit ...tv.^<:>ctUT>'^•;^xte 
[0 119] stor. M^gm^S^SSi^^ff^cD>'^•J^XI^st p. 

5i 0?Pa CDTRgfii t . . . t V . - A t ^ ffl ^ ^ C <h *i r # ^ . 
ccr. A^tu. -^'n-fex • >'^*^^-^tC<fcS^I 

[0120] -eC'T. 
[0121] 
50 [« 1 4 ] 
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[0122] t{.>^m%t^f&^iL^o 

[0123] )^cC:b\ ^(14) CCM^T. ftiSffl t 

[0124] c<Z>cfc^tc. :$:3l;^Jf$.^tcj:ti{^. ®Sm 
[ 0 1 2 5 ] 0 6 trC^-TJ: ^ fc. :^mBmt^cJ: ^ilJi 20 

1 4 i . MmMmm^mmmm mmms 
[0126] mm 1 2 {t. imcm^m2 0 ^cmmmm^ 

[0127] mmi 2 1 uxiit. m^kt. iRm<D^mit 
mm. y'a^^j.mmmm\Qi9ssW}Um.mm:. 30 

Sf(DmE/mS£^IIR 6 14 4 ^fflC>-S C tfJ^XB 

^fc. mmmm^mmm^mtoxu. m^^t. w 

^^^±r hVOT-X hm<Dat>y ^ * T*>^^T6 6 7 1 

EI?CD:7*a ^^A"5Jtg/:^:^^^V:^^^® (ProqramablG Pt> 

wer Supply, pps) ^flai^^ c <h;:^^r€f mmi 2 
fc. mm\ 2{t. i&umM^2 0(DMmcmi'^^ct:^^ 

m^Li^K 40 
[0128] 9->^h^^^-y^^mi 4(5. «^SI>'^•>^ 

tfr^h<DX^^o •r;^h^^•^'->^^Sl 4iL'r 
9 009 (>^>:7U-A) iHFS9DG2 (t^-^ 
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/ (1 4) 

A, 

[0129] iaigmaS^SSci^JS'J^H 1 6 ^J. tSKillil 
g§ 2 0 r >^ h ^' - > S n ^ l^^c ^ D ^ 

[0130] jiji8$rai?fis 1 8 mmmmM.m!m^ 

[0131] :*^ff^.1^.-Cffll^^iazgSiSS^Li^ 
?M'J^ScD:Ri*:WI^0 7*ffll^rSi?^-r^o 07 li. * 

[ 0 1 3 2 ] 0 7 ^^-r<fc ^ cc. as^a^mi^i^ffM'j^ 

^^^mm.'^ly^2 2t. mi?fe-fe>1t2 2tcj:0^»i5 

n/cmiiifi?f5^S'j^-r-5ie?f^'j^s2 4 tt^w^^hnx 
[0133] m?«E-fe>i^2 2 1 \^xu. m^\t. mmm 

^tf^:y7.}m'^X':>x^^mMWM:(k(Dm;Uc >=^^'> 

CD ffl I > 6 C i M ^ O I ^ . 

[0 1 3 4] ^?f^ffl'J^^2 4i(^'CtS. ^->aXr3-:7* 
^^tt^CD7"i^3?;l/ • rf^'nXr3-:7-TDS 7 84 A 

[0135] 'JK^c^ :i^mMm&xm^^^M^mmMm&. 
Bm&mo:>m(DM.^m^ms^m^^xmm'r^. 

[0136] i^m^mK,^^m^mmM^x!mms.^ 1 
>if 2 8 mmm^2 a t-. 'mm^ms 0 1^^^ 
[ 0 1 3 7 ] >r ^ 2 6 mM'y ^ ycD^mm^^ 



cm 

19 

mM^2 0B\<Dm^(D'mKmtv (t) ^mm-rhi><D 

[0139] m^^^^3 0 mm^mm 2 4 k j; ^ 
xm'&^tiic^mm^ (t) ^B#F^®[^-r2>€><ot?* 
•5.. ?^SS[^3 0«. f^-¥'^:x.r^mi^xmj^Lx: 

[0140] 0 *tc, 3 > 10 

I o O T » 

[0141] 
[IB(1 5] 

^-=^^ -(15) 

[0 142] r^sn-So 

[0143] J^C*?. ^(15) (CfcC^r. QU:=^>r> 

if (Dgta-c* 0 . V (t) ti3>T'>1:^(D^*l^il[El^§w 20 

[0 144]^Ur. n>7^>1^2 8(DmS«Jf^v 

(t) ^^rass:5>*rn«. wmmMm2oiiCW.niht^M 

[0 I 4 5 ] r-;^ h>'^•3^->«^^l 4^J:0. 

iX'rvV'l 0) . 

[0146] 'X^c. m^mMmmmm.m 1 e j: 
»3 . mas 1 2 6isis®sias82 0 cDmas^ >^cgf£niA 

1 ) o Uid. ^^ yZfl 1 ODiliSti. :7' 1 0 (D^ 

xw-mm^^^ ^ c J: 0 a'j^ffia^f^± u r & <fc 

[0147] ;XCC. ilSBtrai?ffig 1 8 cfc 0 . Migm 

m^nm-t^ ix^wi 2) „ 

[0148] C ^ . jajiB$P«1cDS'JS?&^*?T-r^o 

[0 149] ccDi^^c. ^mBm^cxtxu. mmM. 
mmtmmm^oy^mms^m 1 0 ^mi^^rmMr^. 50 
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[ 0 1 5 0 ] S 1 0 CC^TJ: ^ CC. J:6* 

f-x h - >^*^ 1 4 . M^mmMmmmi^m 1 
[0151] teis«im^3 4 iit. M^nmmm^ 1 s tc 

[0152] **Jfe0)^^cJ:-S4^«ftfllSlHl3gOi*-^^ 

ri^^<Dr. ^^^i*ilv^•xtc46H:f^sps^DW^»^«^T€> 
mi i^mi.^xmmr^. mi i«. :f:mmiim^c 

[0153] ^-r. f-X ^^^•^^'->^*gl 4^cJ:»?. 
<XT'';;y2 0 ) o 

[0154] ;xtc. asm^smiffeiswjpj^s 1 e tc j: 

[0155] SJiBf Pb^S as 1 8 tCi; . i^igH 

iSSi^cl ooTOiS?fJto>'^>'i^X(Pi^iiJS'r^ (x-r->':^2 
2) o 

[0156] ffi(P§^WS3 4tCct;f3. itigm®^ 

St I oDT^^2S0*^^^*>'t'Xipg<hK^flii^l:W5-r^ (Xt" 

[0157] mmMmmm. i o^.(DmB(D^'<)i^M§tm 

[0158] —ij. W^^m^iM. I ODT OiS?f$CD/^V^X 

L^J#^CCt3:. "^nuV mmr^ (X'r'>:7"2 
5) . 

[ 0 1 5 9 ] C ^ . Jt!^^;05JJ^7-r^c 
[0160] i^j:4b\ ^U<D^\X. m 1 2 C(:^-r<fc b 
CC. Mi«^I13S2 OF*^CDi^,il>tta<b:feS-r^TCDft©F^ 
§^^fflM5ti^^r^DiIWT:bn^. SI 2(3:. iSO 

ig L r tePiiSii^tf ^ m'^<Dim:nm^m't 7 a - ^ -r 

[0161] ^-r. HI 2tc^-rJ:^tc. Sk^U 



C12) 
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1 ) o 

[0163] 'A^c. t6L?$[^^<x>miR^mcm^i.^x:. ^ 

(oum-f^'&^m 1 3^m\^^xmm~r^. s i 3ti. 

[0 16 5] ^ 1 3tc^-ri;5CC. -r-;^ h^^'^- 

[ 0 1 6 6 ] ^xcc, mm^unMrnmrn^ i e ccct 

0 . 1 2 3?)^ e>j*f*®^@SS 2 0 (DmWy A >^ci?EniA 20 
1). UU. 'X'rvv' A\<D^WiX. :^v'yy'A 0<Dm 

[ 0 1 6 7 ] ilMH?P^i?«^ 1 8 J: »9 . 
42) . 

[0 16 8];XCC. fi$(^t^aiS3 4Ce:j:f;. y^•;^XllIit 
7*4 3) . 

[0 1 6 9 ] /^*;^XllIitp.^K^fiiT' t*J:bg?L//c*£ 
1^, ^(13) (C^-rJ:^Oc. tp,>T' cDit^t^:. 

[0 170]—:^. ^\*;bXipitp,<i:g^^fflT' cb ^irkljJ 
UtctSm. tp.^T' cDi^^ii. "SJaffi^J^jrb" <h« 
mr^ (XX y 7*4 5 ) o 

[ 0 1 7 1 ] c ^ . imm^^^<Dmmi)mr'r 
tji^. ii5£tePfoiSiitJ. ±iat?[gi 2^rai^ris 40 

(D^i^:^S*0 1 4^fflC^T|ft?a-r^>o a 1 4&i. 

mw^micx^m'mLmoumrfom^^^-^y'ci-^^- v 

[0172] sr. f-X ^>^•^->^^^l 4CCJ:0. 
(Xt* :/:7'5 0 ) „ 

[0173] ;xcc. M&MmMmmm^^ 1 e tc<t 50 



mm I 2 t^hmumM^2 0 <omm^ a >cca£niA 

Do y.'rvy^b icomWit. xfyy'bO<Dm 

iit. -[ni/cc:ra'j^L'-c4><fcc>L/. m^^wi^bxw-i^m 
[0174] At^. mmmmmm^ 1 s j: 0 . mmm 

7*5 2) . 

[0 17 5] ^Xtc. fiS?^^aiS3 4tci^. ilJiB^rfll? 
ffi^ 1 8 J: ^ r 6 ^/c I o D T Oi^?f5 
CD^^•;^X^t!itp.?:K^^i<^:^b$5-r^o KSffiti. m 

^^'5 3 ) o 

[0 17 6] K^C. y^•;l/Xt|li t p. <bKSfii<h^J:b$i^L//c 
JSm. S; ( 1 4) ^if:-rJ:^CC. tp,< t,,.tv.-At 
CDit^^c^^:. "aiiI&P©*D" cbWBT'r^ (Xf >:.:7-5 
4) o 

[0177] — >'^*;l'Xr|lit p, ^bKSfBi ^tbl^U/c 

[ 0 1 7 8 ] c 0 br . mmwLm<DUBffiW:'7rh. u 

[0 17 9] C<DJ:^CC:$:||JSff^^^J;txti. iSS^aS 

-c^sl^i^^^*xo>'^•xil^aB#p^;&ari^•r'5c^5&^r^'5o 

[0180] sfc. $:sifififl5^(c<fcn«. isis^ag^as 
-6 c i7&^T^^^j:i=^*S^i^>'^*xccoi>r c ch;:^^ 

[0 1 8 1 ] S/c. *l^]5feffJB(cJ:ntf. 3g@^?«^^SS 
O'S^B^D / ^* ;!/ X Iti* ^6?) . C / ^' il/ X If S i 1^ S oj ^ S 

:^tMm^ict. ^S^C0^^*X?:[5IBStCv£tt^b^#^7^X 

[0 1 8 2 ] */c. *:i^fisf^?i.tcj;n«. j^mmmMiM 

(Di&M<D^<ji:^^M^i^ib. c<7)/^";^Xlti<bK3§>''p^2X 
CD>'^' ^ ^ * l> /cfil <b ^ J;b$5-r ^ c i cc J: 0 . 



23 

-So 

[0183] [m2mmmm] :^mm(Dm2mmBm^c 

(a) Mf^^^^•X(DAal^^E1ttt^^Lr4cS0. 
015 (b) iM2g1i?SmiS<0?gff^^^UTl^So 
[ 0 1 8 4 ] H 2 f^cmLfcJ: ^ mUf- Voy^M^M. : 

[0186] -:^mmmm.^c^:hmwM^mm.<oiAWjii: 

r«u:= maxlci, }, 1 ^ / ^ , 

[0191] vm^ti^. 

[0i92]?£or. v'^;^?.. p.. Fndcmi^ 

[0193] 30 
[^17] 

[0 194] TR^n^o 

[0 1 9 5 ] J:^L'/cJ:^OC. mm'f - V (Dm^^^<D 

[0196] ^Sy- hCD^a^.^^ U 2 ( b ) ^ 

[0 202] i0 5BB^:*^sS0iIo, 
[0 203] [aS§3D5iEStCttf^-rS/ci6^Cti. t 

,,...y^i)mwi^f&<Diimm' ( = Tcl.~Ts.b.-t 

[0 204] 
[1^20] 

W««= W- tb<r • • (2 0) 

[0 20 5] t\.^^m%f)^^^yL-:>^ 
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[0187] uio. mmkm<om\mmtu^^^M 

[ 0 1 8 8 ] S 1 5 ^m-r^ ^ CC, :$:^JfJSItc J:^fS 

m(oimM:mMm.(Dmnm t tm-r ^ c i cc j: o . 
[0 1 8 9] ^siHis§cc4t5i^r. T-;^ h/^•^->T-< 

<b. y^';^p^. p^. Pn^fci^T^fca<;='i'Y 

[0190] 
[^16] 

1^7 (1 6) 

. . , P^CcmaSMiS:^^ t* - ^ i ^ C <b liJ^j: C ^ 
[0i9 7]S£or. t ^ r..KCc:foCirma?.SSSi^9fJ 
MSfti.oT (t) ti. #iatci^^^Mife-e*>So 
[ 0 1 9 8 ] filJi^. -^ig^jtiKJfJOB^F^MI^* i 

[0199] 
[I&1 8] 

/" siDDr(w) (18) 

[020 0] r^$n. 

[0 2 0 1 ] 
[^19] 

/ ^ W " • (1 9) 

4-ro>r...^:feCir^d:. 5^ ( 1 9) tcj:*3. 

[0 20 7] 

mz 1 ] 

^X)Dr<r' +«b) ^ (2 1) 

[020 8] i)^^SiLlri>. 

[0 20 9] ^V. T' + T„CC*5lir UoT<^)ISB#fii^^ 

[0210] 
[ift2 2] 
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[0 2 1 1 ] nm^tl^. 
[0 2 1 2 ] ^ ( 1 9) 

[0213] 
[»2 3] 

[0214] 
[*fe24] 



[0215] i^C^o 
[02 16] U-oX. 
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[0 2 1 7 ] CCDcfc^CC. m^CO^^ 5>^T' -HTo 

[0 2 18] cn^niy. iooT (T' +ro) <fc 
0 /J^ ^ I ^it-^^c . rSttf b ? ti /cMiSil^' ^* coo > rn 

(24) [0219]S^or. 

[0220] 
CSi2 5] 



(2 3) 



r(r- 



(25) 



20 



30 



[ 0 2 2 1 ] ©cfc ^ rjim%tf^fSL^ tr:>^ 

[0 222] c<oj: ^^c. -^mBm^c^twt. m'&<o 
[0223] ^fc. :^mmmm^J^^^'fi'^^^^^i^ 

^^mm^^m^mxh^. mBn^m 1 0 t^c^.-rm 1 1^ 
[0 224] :^'mmBmhc^^'^m^mmM^^^^m: 

3 6Cc^. mi 2. h>'^•5?->^Sl 4. iSS 

ma^mss^Bf ffi^iss 3 8 . mj^mmm^^ 4 0 t&^sc:^ 

[0 225] ^mMM^mmnmA'^^^ 8 §f^cD 

o,T (t) ^mm-t^i><ovh^. 
[0 226] WLmk^^AQu. m&w(mmmmmm 

rhh(Dxhh. ^cc46\ SfPi<^ms4 Ota:. /N-^F'i^x 

[0 22 7 ] ;xcc. ^^ffjy^-cmo^en^iiitsiss 
Hit. :^Wy^i^mxm^'^hrihmmmmmmm^mA so 



40 



[022 8 1017 cc/T^-r <J: ^ cc. iajgmasmssKB^fii 

>1^2 2i. m^'fe>-t^2 2^cJ:0^^$ti:^cmEfii* 
S'i^S 4 2 <b 3^)5^C:f 6 nri > ffliJ^S 4 2 

VW:0:>'fi>^>\^ ' •7;l/^^-^R6 5 8 1 ^m^^hCL 

[0229] ;xtc. :^mmmrcm^^hiri^'&mMmm. 

[023 01018 tC^Tct ^ tC. iiS^^^.^^^S^fS 
«rj^«g3 8 atcti. ^ill^ >f >^^Kf ^ ^ 2 6 

[023 1 ] w^mm^A 4 ts. m^\t. • 

>1f 2 8;!>>iDMi«®^a3S2 OicSfeniAtf^r^, -T^^^^ 

[0 23 3 ] 
[^26] 

dt 



(26) 
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(2 6) CCfcC^^r. 
( t ) &ir3>f'>1f(D 
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[0 2 34] r^^n^o ^J:4b\ 

>ifomEig?fjv (t) co^f^'&L^m^m%-tn\t. wl 

[0 236] ^ >^rCc4oC:f^miEiS?f^v ( t ) CO* 



dv{f) 
dt 



[0 23 9]r^$n^o J:OiE^^cC^B#eS53^ffl 

$>^. 

[0 24 0] f-^?. 4^Cj;f). 

(x-r-^/t^'e 0 ) . 

[024 1 ] ;x(c. 3iS^flsms£PB#fiiaij^S3 8 ccct 

0 . mtS 1 2 fbWUMM^ 2 0 com^lF.^. >K:SStniA 
COT (t) *:iJJS-r^ C^^vy'e 1) o ^J:4d. 

[0242] ^XOC. KPi«^aiS4 0 J: 0 . itigma^m 

momnmio,, (r) iet^fflr i^tte^^^o 
j^iSmagmiruCDWSffl i ' ( = i cot ( ) ) itbij? 

t-6 C^T--:^ >^6 2 ) o 

[0 24 3 ] iHig^aSaSfECT^mffiiooT (r) igS^ 

ttr t^imi^fc^^. ^(2 5) cc^-r<=t^^c. i 

(r) >!' (Digits:. "SJiKI^^>0'* <b*iM-r 
^ <.:^'rvv'3 3) , 

[0244] — m^unM<Dmnm i odt ( t ) 

igJE^fflr <b?:l:b«^Ufc*S*. Iodt (r) ^1' O 
4) o 

[0245] C^»Lr. ii5gfi(Pti*i?CDiyiS:^^^TT 
[0 24 6] ti^. ^iliKP^tCOC^rfc. KK^tU^ft 



28 

B$ Pal PbI PS A . T'I^SlT ^CiCCj:0 3}cib^Ci^^T 
[0 23 7 ]tJ£or. ^ >^'r^Cfet:f ^^B#eS5Jffl 

[023 8] 
[1^27] 

(2 7) 

[0 24 7] C<DJ:^CC, ;$:||ffiff5?JCCcfctlt3:. Rff^O 

[0248] im'dwmm ^wmm 3 ^;Kjf$®.^c 
[ 0 2 4 9 ] ^ 1 nmmrcm 1 ^^i^riftB^L/c^i: 0 

(c. >/A'-a?(DA::^ft-^^^ " 1 " ^J'^^ "0" ccSS-r 

[0 25 0] S^ot:. Al^J^-^(DK)l\%^<^tL^'Vt^ 

t^ssms^ts. iiig^ss^iof. aa^ss^Uf. 
30 msfE^ ic<t'r€»<t. 

[0 25 1 ] 
[^2 8] 

Icf=h-^Ic (2 8) 

[0 25 2] r^^ns. 

[0 25 3] — ^ :y^<-^<o}<nmm^^ " 0 " 

[0 2 5 4] «£-^-r. ^:yJ<-^o:>Kti{B^^c±}z^<D 

[0 25 5] 
[15(29] 

/g, = /^, - (2 9) 

[0 25 6] xm^tl^. 

[0257]S20(a)Ci. C MO S ^CDjS 

m^^^m^'^it'Ki^xmhfcmxhh. mzo (a) 
^•r<fc^^c. CMOS -{>^^'-^^csKnJAt?ma£ I 

50 T^o 



(16) 
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29 30 
[0 258] 020 (b)t^. CMOS-Y>^^*-l^<DiM ^ ^(OMm^^i:^ ^m^^. MM^^h^ "^^^ttiX 

{t. H:ft^^v^xri^^K-r'Sc<h7:>^r^5o [Ift3 0] 

[0 25 9 ]SeoT. '{>^>'-^<7:)A;^ft-^^CiL^±^^* 



0, 



(30) 



0, 




[0 26 1] ^(3 0) CCfcC^r. I s.,xt3:>r> 

MOS h^^i^X^cDLtC^fa^ffi. tr^tX:tim^<D 



^ [0 26 2]—:^. >^^'-^<oA;^M•^cc5:^T7:^^o 

[026 3] 

m3 1 ] 



^20 



0. 



^VD~^Tnr ^srY^ ^DD ^mr Kir) 
0. 



'no ''CO 



(3 1) 



(3 2) 



[0264] i&te. ±teC9^ ( 3 0 ) , ^ ( 3 1 ) ★ 

[0267] r^sns. 

[0265] M(C, >/^•- 4?©Hl:^lfa^^<D$^§:S [0268]Sfc. SSOOiO. «jiS?jfE I » .©B# 

... (t) i-rSi. [0269] 
[0286] [IS33] 
[1^32] ★ 

= J* ^'""^^gP ^^""^ ••(3 3) 



[0 27 0 ] -C^Sn-S. •s^[0272] 
[0271]Sfc. i^(31)<t:f). Sil^iJBll sf©B# [^3 4] 



=r/yd^= ^»™^^^ ^™ ^""•^ ^ • (3 4) 



[027 3] r^^n^o [0 27 5 ] 

[0 274]Se'?-C. ;^^>^CDP^tC^Jl^'--hCC [^3 5] 
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31 



32 

(35) 



[0 27 6] TR^n^o 

[0 2 7 7 ] J'jr^Jo. ^ (3 5) ^^^i.^r. i^tift^A 
[0 27 8]^ i3 5) ^^h^'f)^hJ:O^C. v^l 

/c. (3 5) 7&^6^?&^6J:^cc:, a^HtQs^^. A:^ *io 



SSSIcOS^WQci^sS; (32) cfcO. 
[0 28 0] 
[^36] 



(3 6) 



CO 28 1] -c^^n-So 

[0 28 2 ] it (3 6) *:'6c9-*>€.J:'5ii:, ffi^J-filQc 
[0 28 3 ] tif-^r. •:/9^>ycD^KiiSy-hK:5« 



5KaEniAtfjtjgSjS©a^Qor. Qor». ^ (2 8) 

si;(29).s:(35). Ry^^ (se) 

[0 2 8 4] 



[0 28 5] 



★ ★ [3S3 8] 



U oc 



(3 8) 



[0286] X^^ti^. 

[0287]^(37).S:(38) iJ^hm^^J^^ 

[ 0 2 8 8 ] 0 2 1 >>^^'- ^OA:^S^BSPb1 t t 

^-6. ^c:fo\ S2 Hi. HSg^S :i.U'-v'H>^J:D3^ 

[0 2 8 9 ] 02 1 7&:>6^7&^^J:^cc. i^igmaet??^:^ 

LXi^^^ U-or. m2i^^(^i>. ^ (3 1) . (3 
8) (DiEh^^mw-f^c^^^r^^^o 
[0 29 0]:>Xtc, 03 (a) ^Cmr^F-mWMmMm^ 

[0 29 1] mimmmmvmmLfc^^(>c. as 

offi^^tDit/c*>(Dr$)^. ^^>/^-^Gl . G2. 
G3. G4^:i?Sn^m9£ Ui. Uz. Ic3. Ic<t3:. — 



[029 2]Seor. iiiigmMliaf£I oDT«. 
[029 3] 
30 [tfe3 9] 



[0 2 9 4] -c^^n^. 

[0 29 5] 3^j:*5. ^(39) (C^^l^r. Nii. A:^^ 

[0 29 6] 03 (a) K:^-r<i:^i^=faiS[lS§^c*5i>r 
40 ^S?Ln^ma£OS5*fiiQ.„ (1 ^n^N) CDWiUra 

[029 7] i£e-or. ji?gmism{?feiooTco«^fiiQooT 

[029 8 ] 
[^4 0] 



(4 0) 



[0 29 9] -ca?n-2.. mt*. 03 (a) {c^j^-TJ: Q„„Tli- a'*fiS*T.Sjajgm^©a^fii 



(18) 



33 



[0 30 0 ] #i&ay- V ^^n€)^sfecD«^<iiQ 

( 1 ^ n ^ N ) ti. ^ ( 3 7 ) ( 3 8 ) ^^t^ J: 

^cc. ^mm^-h(DX:hm^mmt.. (i^n^N) 
[0 30 1 ] «e-:>r. T^mmwMm I ooT<om'^UQoo J ^ 
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* A^^mmm t m (i ^ n ^ n) co^w^^a^-c^ 

[0302] 

im4 1 ] 



Gear -XQon =XQs. ^^Qcn =£ Vr» 



(4 1) 



[0 30 3 ] tU^. rj:^. ^(41) ^Cfcl^r. a„ 
h G„ (DXtfM^nm t T n <t (DrSOktm^^X'^ *9 . b 

[0304] *||Jfefl^5^^Ccfc^||«[HlffiiSil^gRC>'K 

[0 30 5] t-y'>xmtiit. :$:^mm^tiXi.^^^ 

[0306] :t-y'>X^(^iit. mZZ ( a ) KItST J: 

(b) (,c^.r^^rj:mn^t;:mwL%m-r:t-y'>xmtf)^ 
hh. m^u'mm^'m^-y'i^^^ti^xu. 30 

-y'i^0^mtmmt-':fiy{Kmtt^^^. 02 2(3:. 
[0 307] 02 2 (a) CC7i^'r<fc^3^A€f?^cC^-:7*> 

[0 30 8 ]—:^. 02 2 (b) CC^-rct;^3^cC/h??^j::?r 

L.Hende^son^ J.M.Sodenx and C.F.Hawk1ns^ "The Beha 
vior and Testing Implications of IC Loqic Gate Op 
en Ci^cuits^" Proceedinqs of IEEE International Te 
St Conference^ pp. 302-310. 1991.{CfBt23 tlTt^'^c 
[0 309] ^/KcC^t- >^>5^Rg:^^^Dri^*lg^CC 



(Dmm^f^iAt&<^^^^ ^bT. 02 2 (b) CC^ 
[03 10] C(Oj:'?rj:m^^J:t-y^>Xm:^^^CXi.> 

i,m^^c{t. h :y^-^)vnmcj:^{K^^^mLx/b^tjim 
m^^^^ti^fc^. x^rj:mtKRo..n^mi.^xm^m^^ 

mKim.^Ctf)^X^^o 02 3 (a.) ^t. AM^CWI-' 

t - y'>^mjL^mm^^ - y' d r c ^ > 

J^-^^9ntmX^^. 023 (b)^^. 023 (a) 
[031 1]023 (b) (c^-r J: ^ tc, fi-^^A' 

[0312] mnmA' (Dm^m^mmtr^t. m^bt 



[0313] 
[S^42] 

tr «/^.^+2.2/f,^C^ . (4 2) 



[0 3 14] r'«$ne„ i^cC*>\ ^ (4 2) CC:b"C=»-C. 
0. lVoc?:»^60- 9 Vpo^rlL^±?5^^^'CCD8$r^. 

^^xcomrst ufc. 

[03 1 5] ^ (42) ^>>'^'--^ 

{mtK^^-y'>o<.m<DmvimRoo.jctmr^. 

[0316] fiE-or. ^Si*-il^^x±^c^/h:t-:7">^^p[l 

XfcmtK\±:t-y'>xm^^^oxK^^m^i^it. ^mw 
mmM^ommnmcom^mQooAt. ^ (4 i ) . a 

O*^ (4 2) <i:0. 
[0317] 
[S!(4 3] 



(19) 
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^§§§2 0 0 1 - 9 1 56 8 
36 

(4 3) 



[0318] T^^Sn^. ^ <43) {cfel>r. 

[0 3 1 9 ] s; (4 3) ^^h^^^^<^'?^c. 3^mi^mm 

[032 11^24 tCTj^G/cV ^ ^ U-i-' H 
^ (4 3) cDiEb^*mWt:^-CC^^o 20 

[0 32 2]fieor. mmmmmm<om^mQooT^m 
[0 323 ] tj:^. mmo^mi^mmm^mmity'ti^ 



[ 0 3 2 4 ] 0 2 5 ^C^-r<fc 0 ^C. 

[032 6] ee-^r. ms^wBMmom%mQi^:..ii'^Q. 

iT&^r^. M?g^i®^fiScoS^fiiQoDT*^QoDT.tv. + A 

[032 7] Ci^CCcfcO. 
[0328] 
[^44] 



DDT GqdT.M^ + 



(44) 



[0 32 9] <^^^Um%i)m'^\L^. 
[0 330] jl?gmrJ[£<Dffl^ffl(0«^ffiQ 
0 D T . t V . -^^tt «fi Aq ^3: >'* a -fe ^ttcc M-r ^ v 5 ^ u - 

[0 33 1] :^IUifeBMc J:^*^{*mS[a8S<D^:^ 

[0 33 2] l&ffly-hCD^-hiS52B$P^t,.Ei. A;b 

[0 333] 
[^4 5] 



40 



[0 3 3 4] r^^n^o 

[0 3 3 5 ] i^cC4o. ^ (4 5) tcfcl^r. t 
)^j:lW>>^^-^^C. jli^B$Pa0OXr'';'r7"A;^^A;^b 
>-:;^X^Xt^n -MOS h "5r>S/X3?<7)b#t^fflmiEt? 

[033 6 ] se-:>r . i^ay- v (DKh{M^mcmKm. 

XRSv^^^OTl^^iS^CC^J. ^ (4 2) 
[0337] 
[|$[46] 



6l ^'iH,J ' 



(4 5) 



50 
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37 



38 



ir I ''^ 



(4 6) 



[0 338] r^TC i;^)^-C# 

[0 33 9] rj::io. ^ (4 6) (C^l^X. i.,.,.Jt. 

[0 340 ] ^ (4 6) ^^h^i)^^<k'?t^c. Wbt--y' 



[0 34 1 ] ^/c. ^/h:t-7*>XRSXt3:JgCitt;^--::7* 

^ (5) ^rac^^i. 
[0 34 2] 



[^4 7] 



?S!*fi_2i^l» 



(47) 



[0 34 3] r^^n-s. 

[0 34 4 ] (4 7) d^6:a'*^'5>J;'5CC, Ml^il''^':^ 
[ 0 3 4 5 ] 0 2 6 », '*/jN:t-7->^^RIX«ffi!ntt:t 
^^n-ri^^^r^-S. 026{3:, 03 (a)©m«lISS 

[0 34 6] 02 6©->5^U-->3>*$l^«. ^ (458$ 



[0347] m«lsIK<Ojtigmj!?.Wt<DW^Q 
30 „tW. S; (4 0) J;>3. ^^ay- KG, (1^ i ^ 

[0 34 8] C<DfcJ&. >'^•XP±©i&Sy- hG,(DA 

l^SJt^tCW. (4 3) *ffil^-5<b> 
[0349] 
[8S4 8] 



2V„ 



(48) 



[0 35 0] 

[035 1 )^(48) d^6^}'*>5J;^(C. 
[0 35 2] t£e-:>r. ^ (4 7) (4 8) 



[0353] 
[|ft4 9 ] 



C21) 
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2.2C, 



40 



(49) 



^DD J 



if* 



[0354] rft?n^, 

[0 35 5] ^ (49) ^^6^;<^^^cfcO^C. iM^B^r^ t 

[ 0 3 5 6 ] 13 2 7 MmMmmM(Dm^UQ.o. t 
S3 ( a ) (omm^^mo^imm i n 2 (>cm^t-y' 



10 [0 3 5 7 ] S2 7<D>'^ ^U-^-^a^^SSt^. ^ <4 
9) (D]EL^^Mii^in>^^ 

[0 3 5 8 ] (4 9) CC:iolir. >'^Xil5iB#PBl t i 

[0359] 
[ife5 0] 



V -TV 



" (50) 



[0 360] -c^^n^o 
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